
PAfHff SPEanCATI0N„.,3 6. 3 3 9/71 



Class (S2) 
Im. CI. (Bt) 



69.6, ff2.7 

B65G 17/06. 21/18, 23/06 



Application Number (2i) 
Lodged (22) 



36339A1 

1st Deeamber. 1971 



Completa Specification 

entitled (54) 



ENDLESS HELICAL CONVEYER AND BELT 



Lodged (23) 

Accepted (44) 

Published (4i> 

Convention Priorit/ (3o> 



let December^ 1971 
27th January, 1976 
7th June, 1973 

Nil 



Applicant (71) 



CABLH. BALLENGER 



Actual Inventor (72) 



CARLH. BALUENGER 



Related An (56) 44740, <207O4/67) 24.4, 34.0. 59,6 

415093 (17794/67) 29-7. 17.5,59.6 
406358 (4401/66) 29. 7, 59. 6, 62. 7 



Th.fc»owrn„....^.,,^,.,^ .^ , ^^^^^^ ^^^^ ^^^^ ^^^^^ 



X776-72-4D-13P.C. 



' O. Arkiftwn. Gav«Mwi«tu Pmiirr. Coi 



BEST AVAILABLE COPY 



36,339/71 

Tho present Invention relates to an endless 
helical conveyer and to a bolt incorporated therein. 
Although one application of the conveyer is Tor moving 
bakery products such as bread loaves which have Just been 
baked, through a cooling zone, it will be readily under- 
stood that the conveyer raay be equally applied to 
advantage in other environments and that the invention is 
not restricted to the baking industry. 

The present invention may provide a now helical 
conveyer capable of conveying articles in ascending and 
descending holical paths. 

The present invention may provide such a 
holical conveyer which occupies a relatively confined 
apace considering the length of the path of conveyance. 
Included herein is the provision of such a helical 
conveyer capable of conveying products upwardly and then 
downwardly or vice versa through two concentric helical 
pa ths . 

The present invention raay provide such a holical 
conveyer which incorporates an endless link bolt which 
helically ascends and descends substantially in horizontal 
planes. Included therein is the provision of a novel 
drive mechanisn for driving the bolt and which ensures 
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that the belt remains substantially flat during operation 
and with the links in its outer edge under tension at all 
times • 

The present invention may provide an improved 
link belt particularly suitable for use in such a helical 
conveyer. 

According to the present invention there is 
provided an endless conveyer comprising in combination; 
support means defining concentric helical paths including 
an inner path and an outer path surrounding the inner 
path« an endless belt extending helically along said 
paths and including transitional belt portions extending 
between said inner- and outer paths at top and bottom end 
portions of the conveyer, and means for driving said belt 
along said p;»ths such that the belt helically ascends 
along one path and descends along the other, and wherein 
said belt has inner and ou-ter side edges made from links 
and wherein the links along one edge of the belt are 
' collapsible to enable that edge of the belt to assume 
different curvatures when travelling along said helical 
paths, and wherein said belt has a plurality of means 
defining recesses extending along the inner side edge 
of the belt and wherein said drive means includes posi- 
tive drive elements engaged in said recesses for pushing 
the belt along said paths* 

In one embodiment the present invention pro- 
vides a conveyer including a vertical support structure 
including a first set of horizontally projecting support 
arms spaced along a first helical path about a vertical axis; 
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a second sot of horizontally projecting support arms 
spaced along a second helical path surrounding the first 
path; and an endless flat link belt supported on the 
arms so that the belt extends helically along the first 
and second paths with cross over or transition sections 
of the belt extending between the helical paths at the 
top and bottom of the conveyer^ The belt is driven 
helically up one path and down the other path by means 
of two concentric rotary drums, one drum being mounted 
within the first helical path for rotation about a ver- 
tical slxxs, and the other drum being mounted between the 
first and second helical paths for rotation about the 
same vertical axis. Extending vertically along the drums 
at circumterentially spaced 
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The above objects are achieved In a conveyer 
including a vertical support structure including a Tirst 
set of horizontally projecting supports anas spaced along 
a first helical ciath about a vertical axis; a second set 
of horizontally projecting support arms spaced along a 
second helical path surroimding the first path; and an 
endless flat link belt supported on the amis so that the 
belt extends helically along the first and second paths 
with cross over or transition sections of the belt extend- 
ing between the helical paths at the top and bottom of 
the conveyer* The belt is driven helically up one path 
and down the other path by means of two concentric rotary 
drumsj one drum being mounted Kithin the first helical 
path for rotation about a vertical axis, and the other 
drum being mounted betvreen the first and second helical 
paths for rotation about the same vertical axis. Extend- 
ing vertically along the djrums at circumferentially spaced 
locations thereon are a plurality of elongated angle 
members with their corners projecting outviardly from the 
drtmsto engage in recesses formed along the inner edge 
of the belt to drive the belt in a pushing manner upon 
rotation of the drtuns. 

Rotation of the drums is achieved by sprocket 
chains secured to the drums respectively to extend in a 
horissontal plane circumferentially around the drums. 
Drive sprockets are engaged in the chains so that upon 
rotation of the drive s^^rockets, the motion viill be 
transmitted to the dnuus to rotate the sa.»e for moving 
the belt along* the helical caths. 
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The conveyer belt has a metallic link con- 



struction which in one ecbodiaent includes a plurality of 
rods extending transversely of the belt and beine linked 
together at their opposite ends to form the inner and outer 
edges of the belt. The links at one of the edges of the 
belt are larger than those at the opposite edge and thus 
constitute the outer edge of the belt when in use on the 
conveyer during which the outer edge of the belt assumes 
a greater radius of curvature than the inner edge. In 
addition, the links alon^ the inner edz& of tUe belt are 
extendible and collapsible tov;ards or av/ay from each other 
to permit the inner edere to conform to the different 
curvatures existing alonr the inner edges of the two 
helical paths. lioreover the links along the inner ed^e 
of the belt are formed vdth recesses for receiving the 
comers of the angle members on the drive driaos thus 
enabling the belt to be positively driven by the drums 
without slippage. Durlns openition, the belt rods are 
pivotc^d fon.'ardly (in the direction of conveyance) about 
tha inner edge of the belt by the drive anc'les on the 
druuis whereby the outer edge of tha belt is desirably 
:viintainsd under tension throughout oner;?tion. 

In 'ise the conv&yer My be continuously loaded 
with products on the lc;ver run of one of the helical paths 
whereupon tho loaded products ^•;ill proceed upwardly along 
one helical path crossing- over at the top of the conveyer 
and t?:on descending along the other helical path to be 
r-jjnoved at ui.e boitoa ox ts-o couveyer in any suitable 
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other objects and aslvantages of the present 
invention will become apparent from the follo:*ing more 
detailed description taken in conjunction with the 
attached drawings In which: 

Pieuro 1 is a dlasraamatic perspective view 
of a helical conveyer ecbodylng the present Invention. 

Figure 2 Is a frasnental. plan view taken 
generally along lines 2- 2 of Fig. l lllustratinc a bottom 
section of the conveyer and associated feeding and un- 
loading conveyers for supplying and removing products from 
the helical conveyer; 

Figure 3 is a plan view of the conveyer; 
Figure 4 Is a vertical cross sectional view of 
the conveyer; - 

Figure 5 is a transverse cross sectional view 
taken across bottom portions of the conveyer illustrating 
the drive mechanism for the conveyer; 

Figure 6 Is a fragraental. cross sectional view 
taken generally along lines 6 - 6 of Figure U illustrating 
a section of the conveyer belt and Its underlying support; 

Figure 7 is an enlarged, fragmental plan view 
of a section of the belt showing the inner edge thereof 
in extended or uacollaosed condition; 

Flfure 3 l3 a view similar to Figure 7 but 
-ith the inner edge of the belt in a collapsed condition; 



and 



Figure 9 is an enlareed end view of another 
belt section taken along lines 9 - 9 of Figure 7. 

Figure' 10 I3 an enlarged end view of the 
' 7 
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inner edge of the belt: as shown In Figure 7; 

Pifeiare 11 is an enlarged end view of the inner 
edge of the belt as shov;n in ^icure 3; and 

Figure 12 is a f ragmen tal perspective vievi of 
a top portion of a drive c/linder which drives the belt 
during transition between two helical paths in the 
conveyer. 

Referring to the drawings in detail, Fig. 1 
diagrammatically shov;s a helical conveyer 10 embodying 
the present invention and including an outer helical path 
designated 12 and an inner helical path designated Ih, 
concentric to the outer path 12. The inner and outer 
helical paths 12 and lU are dsx'ined by an endless movable 
belt which will be described subsequently in more detail. 
At the top and bottom ends of the conveyer, helical paths 
12 and 14. are interconnected by transitional sections 16 
and lo of the belt respectively. Thus at the top end of 
the belt or path, the transitional section 16 lessens in 
dia mster v/hile curving inwardly and dov-nv.*ardly in a 
helical niannor to cerge into the inner helical path IV- 
At the bottom of the conveyer, transitional section 1^ 
gradually increases in its diaweter while curving out- 
wardly to ffiir£o into the outer helical path as shovm in 



12 Is formed in tv:o sections 20 and 22 lyinf, at different 
elevations iuv.! interconn-%cted by a v^rticvl section 23 as 
chowi in Fir. I, ..Jcvc-icnt of the belt tlirourh sections 



Fig. 2. 



The lower rvn or loop of the outer helical path 
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20. 23 and 22 Is guided by vertically spaced rollers 25 
over and .under which the belt travels. Moving clocK^ise 
in the direction of travel as indicated 1„ Fi^. ^fter 
leaving section 22. the belt rises through a vertical 
section 26 dlagranunatlcally opposite vertical section 23 
after which the belt continues along a helical path 
upwardly through the successive loops or convolutions 
which fom the outer helical path 12. 

In the shov.1, enbodimant, the products or 
articles (not shown) to be conveyed are loaded in any 
suitable aanner such as by a conveyer 27 on the lower 
belt section 2B Into which vertical section 26 feeds as 
Shown m Pig. 2. . Conveyer 2? ^y ,e an endless belt 
conveyer with its belt lying l„ the sa«.e plane and 
terminating at one end adjacent to section 2, so as to 
-discharge articles directly on section 2, to begin their 
halleal conveyer ascent through outer path 12. 

ATter the articles are conveyed to the top 
Of the conveyer and then downwardly through the Inner 
helical path U. they are unloaded fro„ Xower bait 
section 20 by .eans of a second endless conveyer 29 
sin^lar to loading conveyer 27. Unloading conveyer 29 
1« positioned With Its inlet and adjacent the end of 
section 20 so that articles will be discharged into 
conveyer 29 as the belt aoves downwardly Tro. section 20 
onto section 23. 

a«-.rM,j to m. 4. the c««,„„r b.l, 1, 

including inner and outer vertir,i . 

uver vertical sunj.ort menbers 30 
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and 32 which may be Tonaed by the illustrated rectangular 
steel tubing and which are anchored at the ground level 
indicated by 34. The vertical support cembers in each 
set are angularly spaced from each other about the 
helical axes while being Interconnected by chordal hor- 
izontal- support meicbers 36 and 3^ '(see Fig. 3). In 
addition^ the vertical support meabers in each set are 
interconnected by radical support meiabers 40 uhich extend 
from a center post or coluun 44 outwardly through chordal 
members 36 to chordal meabers 36. At the bottoa of the 
conveyer, the outer and inner vertical support members 
are interconnected by horizontal support meiabers 36 while 
the inner vertical suppoxt cembers are connected by hor- 
izontal nembers 4^ vhieh radiate from center column 44. 

The inner and outer helical paths of the belt 
are governed and supported by horizontal support anas 50, 
52 which project radially inwardly from the inner and outer 
vertical support meabers 3C, 32 at helically spaced positions 
about the center post 44 throu^fh vrfiich the conaon helical 
axis of both helical paths extends, Korizonts'l support 
ama 50, 52 are secured at their outer ends to vertical 
support nernbers 30, 32 .respectively vfith their inner ends 
boins free such that hcrizontcl support arms 50, 52 are 
cantilevered fron trie verticul support msr.bers. Inter- 
cojinectins successive horizontal support arus ^C, 52 in 
each of the helical paths are tv/o pairs of runners 54 
and 55 which extend helically cibouc tl.e v.jrtical hoiicai 
axis, rno runners in each p-;ir 55 arc equ::ily f.:paced 
/ronx each cUieTr throKsheut their e.xtent, .?ad tits cr>uveyer 
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belt is adapted to horizoritally rest on riuiners 54, 55 
dOTins its noveir.ent throughout the conveyer- If desired, 
a nylon or teflon liner or ^.p,y other Iok Criction surface 
(not shovjn) nay fee provided on the top suri'aces of runners 
54j 55 to minioiize slidinr friction on the belt, 

Tiie conveyer belt is driven by enca^eiaent along 
its inner ed^^e through rscans of two concentric drive 
drxims or cylinders generally designated 60 and 62. Drum 
60 is located invrardly of the inner helical path 14 while 
the other drua 62 is located out'..-ardly of drucz 60 between 
helical paths 12 and 14 as indicated in Figs. 3 and 4, 
Drums 60, 62 having a generally cylindrical frame com- 
prised of plurality of vertically spaced concentric 
circular frame portions 64 and 65; and elongated vertical 
angle members 66 and 6? e:vtending throughout the length 
of the drxzos while being seciured to the circular frame 
portions 64| 65 • 

Drums 60 and 62 are :nounted for rotation about 
the vertical helical axis by ineann of roller?i 70, 72 suit- 
ably rotatably inounted thrcu^h chaiinals 74, 75 to the 
bottou ends of the drums. IJruni rollers 7C, 72 are on cir- 
cular tracks 76, 77 formed by any suitible means. In the 
shown essbodiraont, the inner drum track 7£ is supported on 
the radial support meubers 43 while the outnr drum track 
77 is supported on hbriscnt>.l supi.ort meabers 46 above 
the olevation of track 76, Any duitntlrt track arrange- 
ment i.:ay ti: ;:rovi-icd In this retard. lor-^over if desired, 
innor driw 60 may be socurad to c central rotc.ti.cle drive 
i:ost coincidinc with the iixis of ths helicAl n^th in which 
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case rollers 70 would be omitted alon^ Kith the fixed 
central post support 44 for the frame. 

As vill be described subsequeuiMy in more 
detail, vertical an«:le members 66, 6? are employed to 
drive the bait. ?or this reason, vertical angle members 
^6, c7 are secured in the irun frames vdLth their corner. 
p.dfes projectiae radiallv outi:ardly so as to be engacte- 
able in conpli.7.^ntary recesses formed in the inner ed^e 
of the belt as will be described. Suffici »nt angles are 
provided in each of the dnms at appro:^riate circum- 
ferential spacings depending on the size of the drums, the 
tyre of b.Ut eaployed, etc. >cr example in one enbodi.-=ent 
vrherein the inner and outer drvMs are about 72 inches and ' 
132 inches in diaaeter respectively, the angles may con- 
slst of one inch structural steel right angles with the 
inner drum having Approximately co angles equally spaced 
from each other throu,5hout the circumference, and the 
outer dru^-s having 150 angles equally spaced about the 
circuaifcrence th-sreof. Koreover the an.;li?s 66, 67 are 
each posl-uioned on the drum with their l-*-s £6a, 66b, 67a, 
67b extendins at different 5r.£l<*s to a lire tar^ent to 
the drui.i clrcixj.tference and passing throu^^h the corners of 
the ou-les. ^leferrins to 5 and 7, it will be seen 

tliat leg 67a extends at an an^ls of about 5° {decrees} to 
a tan^-ent line drawn through the corner of angle 67. 
•?hio positioning of the SLt^^l^:- .Provides exT^ictive po^ritive 
enccac..vnent with the inn-r e.V£e cf the b?it inourin=: th-xt 
the belt v:ill be drivcii 3:.oo:;:.ly ui.d -ithout slio^o-o. 

In order to inst^r- that tensiorf I3 .ndintaini-d 
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on the belt when travelijig through the upper transition 
section 16 between the inner and outer !iolical oaths, a 
plurality of drive angles 69 are secured to the unper 
section of the Inner drum 60 to project upv/ardly and 
outv/ardly at an incline as shov.n in Fir;. 12. Drive angles 
69 engage the inner edges of the belt as it moves through 
the transition section 16 to siaintain as much drive con* 
tinulty and support as possible on the belt. Drive angles 
69 may be secured in any suitable manner to angles 66 
and/or circular frame member 6k* 

Referring now to Fig, 5, the drive dra-as 60 and 
62 in the illustrated ecxbodicent are rotated through means 
of sprocket chains oO and Bl respectively secured to the 
outer sides thereof to extend in a horizontal plane 
throughout the circumference of tha drums. Drive sprockets 
B2 and ^3 are suitably mounted for rotation about a fixed 
vertical axis and in mesh with sprocket chains 60 and 61 
respectively to drive the drums upon rotation of the 
sprockets. Any suitable nu/nber of i ller sprockets 63 and 
S^a nay also be provided in mesh vdth chains 60 and 31 to 
insure tliat the drun;s are maintained in proper vertical 
alignment for rotation about the helical axis. A motor 
66 operating through a gear reducer 67 is employed to 
drive sprockets 62 and 63 at different speeds through 
sprockets 66, 69 trained to sprockets 62, 83 respectively. 
Sprockets 62 and S3 are of different sises in order to 
produce the required different speeds of rotation of drums 
60, 62 so that the speed of the out^r ed^e of the bult on 
the Siivnll drum equals the spocd of th»f outer edta oV the 
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belt on' the lai^ge drum. By eouatlne the ratio between 
the perijseters of the soall and large drum to the ratio 
between the sprocket diameters plus the width of the belt, 
the diameters of the sprockets 66, 69 can be calculated; 
It being understood that the drum perimeters and the width 
of the belt are known factors. Idler sprockets fi4 and d^a 
are also trained to different size sprockets 66, 69 which 
are of the same size as sprockets 66, 89 associated with 
drive sprockets 62 and 63. Moreover sprockets 66. 69 are 
trained to a conveyer sprocket 90 which nay be positively 
driven if desired. 

Heferring now to Fig. 7, the illustrated belt 
Includes a plurality of rods ICO made from steel or any 
other suitable material extending transversely of the 
belt and being spaced from each other in the longitudinal 
direction of the bolt. Hods IOC are interconnected to 
each other at their opposite ends by means of links 102 
and 104 integrally foraed therewith. Links 104 at the 
outer edge of the belt are U-sIiaped or hook shaped to 
receive the ends 101 of the adjacent rods in the bite or 
bend sections 105 thereof. It will be noted from ?lg. 9 
that siMll spaces 1C6 exist between the extremities of 
the outer links IO4 and the adjacent bite sections 105 of 
the next adjacent link. Consequently rods 100 at their 
outer ends uay undergo only a very liuited amount of 
collapslns or extendible move«iant. In the position 
illustrated in Figs. 7 and 3, outer links IO4 are in their 
C-ully e:rtsndad or tansionoJ position which they always 
occuuy wiien the belt is ±t; actual operirion in the h.»lical 
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conveyer. Althoiigh not sho;;n, outer links IC^ may be 
constructed so that they are not collapsible at all 
relative to each other. This is because the outer links 
are alrays under tension i;hen in actual use as td.ll be 
explained belov/. In one specific eiabodiiasnt of a belt 
uherein the width of the rods (belt width 1 is about 
23 inches,' the pitch of each outer link IO4 is about one 
inch. 

Links 1C2 which form the inner edge of the 
belt Iiave a soialler longitudinal dimension than outer 
links 104. i-.oreover inner links 102 are Luacio to be 
collapsible from an extended position 5hov;n in Fig. 10 to 
a retracted or fully collapsed position sho;;n in Fig, 11. 
In the specific belt ecbodinent described above, inner 
links 102 have a pitch of about one-half inch when fully 
collapsed and a pitch of about three-quart ei-s v.hen fully 
extended. The collapsibility of the inner links 102 
enables the belt to adjust to the different diataeters of 
drums 60 and 62, \Jhen traveling about the outer drum 62, 
the inner links 102 laay assume an extended position which 
may be short of the fully extended position shown in 
Fig. 7. Similarly, when traveling about the inner drum 62, 
inner links 102 may assune a collapsed position which cay 
bo short of the fully colla;'.3ed position. 

In the specific type of bolt disclosed, the 
collapsibility of the inner links 102 is achieved in 
/manufacture by bending the^a laterally ir.v.ardly of the belt 
or (towards the outer linky) relative to bolt rods 100 so 
tliat adjacent links 102 na- slid-i on.«nd relative to each 
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othur without interference between the link extrcaities 
110 and the adjacent bite portions 112. This is illu^. 
trateJ in Figs. S and 11 :.herein inner links 102 are in 
coUacsed condition as opposed to their extended position 
shown in Fig. lo. 

In addition the im-:ard bending of inner links 
1C2 also provides a plurality of substantially right 
an£lod recesses 114 between successive links v.hich are 
employed to receive drive angles 66 and 6? on the drums 
for moving the belt. It v.*ill be seen from Figs. 7 and 6 
that the corners of drive angles 66, 6? enga-e positively 
within recesses 114 so that upon rotation of the drums, 
the drive aix£les v.-ill push the inner ed^e of the belt 
forwardly -without slipx>age. 

In addition, the force imposed on the inner 
ends of rods ICO at recesses 114 by angles 66 and 6? will 
cause the rods to pivot fervardly in the direction of belt 
travel about their injier ends at bite section 116 thus 
causing the outer ends of rods ICO to move fon-ardly. The 
result is that the outer ed<:e of the belt will be under 
tension, that is vrf.th the outer links 104 fully extended 
throughout operation of the conveyer. This v.lll serve 
to maintain the belt in the proper flat or horizontal 
position without slack to facilitate effective drive of 
the belt. 

Although one specific belt has been shown and 
described it should ba v^derstood that the invention encoa- 
passes use of any link or other belt wherein the outer 
•fJ-^e of the belt hcs a ^re^ter radius of curvature than 
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the inner edee of the belt and wherein the inner edge 
of the belt is collapsible and has a plio-ality of sharply- 
defined recesses for receiving driving necbers which not 
only are capable of moving the belt but also in such a 
manner whereby the outer edge of the belt is always under 
tension. 

irf)reover although in the illustrated ejsbodiment, 
the belt is driven upviardly along the outer helical path 
and downwardly along the inner helical path in the pre- 
ferred embodiment this is reversed so that the belt is 
driven upwardly along the inner path and downwardly along 
the outer path. In this manner only one third of the 
total belt weight is noved upwardly inasnuch as the inner 
path obviously requires less belting than the outer path. 

Thus the preferred enbodlment, does not require as much 

driving force for moving the belt, thereby enabling a 

smaller motor to be eisployed. 

In addition, the preferred eahodimant oay 

employ annular sprockets rather than the chains disclosed 

in the Illustrated essbodinent . 
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THE ciJixyxs prFisisn the invi:vtton' aiie as rof.Lnu'St- 

^* ^ endless conveyor comprising in combinatlou; 

support means dcrinin^ concentric helical paths includinfp an 
inner path and an outer path surrounding the inner path, an 
endless belt extending helically along- said paths and 
including: transitional belt portions extending between said 
inner and outer paths at top and bottom end portions or the, 
conveyer, and means for driving said belt along said paths 
such that the belt helically ascends along one path and 
descends along the other, and wherein said belt has inner 
and outer side edges made from links and vherein the links 
along one edge of the belt are collapsible to enable that 
edge of the belt to asstjune different curvatures when travel- 
ling along said helical paths, and wherein said bolt has 
a plurality of means defining recesses extending along the 
inner side edge of the belt and vherein said drive means 
includes positive drive elements engaged in said r^cBasea 
for pushing the belt along said paths, 

2.. The conveyer defined In claim 1 vherein the 

links at said inner edges of said belt are dimensioned 
less than the links at the outer side edges of tho belt* 
'J' Tlie conveyer defined in claim 1 vherein said 

drive means further includes a first generally cylindrical 
drive means mounted for rotation about a vertical axis 
cunsnun to said pslhs inwardly of said inner helical path, 
and a second generally cvliudrlcul drive means mounted for 
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rotation between said inner and out^r helical paths« :and 
* wherein said positive drive elements arc fixed to said 
cylindrical drive means and extend vertically therealong 
to he rotatable therewith while heing in engagement with 
said recesses at the inner edge of said belt to drive 
the belt upon rotation of said cylindrical drive means, 

4« The conveyer defined in claim 1 wherein said 

means for driving the belt drives the belt helically 
upwardly along said inner path and helically downwardly 
along said' outer path. 

5m The conveyer defined in claim 3 wherein said 

positive drive elements are elongated angle members secured 
to said cylindrical drive means with their comers ex« 
posed to be received i.n the r^cassM of said belt, 

6.- The conveyor defined in claim 3 wherein said 

support means includes a first se^ of vertical stationary 
support members angularly spaced about said vertical axis 
and being located between said inner and outer helical 
paths« and a second set of vertical stationary support 
members ci reunite r en tially spaced about said vertical axis 
and positioned outwardly of said outer helical path, and 
a plurality of support arms secured to said vertical 
support members in said first and second set and extending 
radially inwardly towards said vertical axis to define 
said inner and outer helical paths with the belt being 
engageoble thereon. 
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7. Tho conveyer defined in claim 3 wherein said 

drive means further includes first and second sprocket 
chains secured to said cylindrical drive means respectively 
and extending circumf erentially thereof, and first and 
second sprockets engaged in aid chains respectively to 
drive said cylindrical drive means, said first and second 
sprockets having different sizes to drive said first and 
second cylindrical drive means at different speeds. 

8. The conveyer defined in claim 3 further in- 

cluding Inner and outer concentric stationary circular ' 
tracks concentrically underlying said first and second 
cylindrical drive means, and rollers mounted at the 

bottoms of said first and second cylindrical drive means 

and engaged on said tracks. 

9- The conveyer as defined in claim 5 wherein said 

angle menOiers each have legs extending at different 
angles to a line tangent to the periphery of the cylindrical 
drive means and passing through the corner of the angle 
member. 

iO. The conveyer as defined in claim 3 wherein said 

angle members extend throughout the length of said cylindrical 
drive means, and wherein the drive angles in said first 
cylindrical drive means Include top portions which ex- 
tend outwardly and upwardly to engage the inner edge of 
the transitional belt portion at the top of the conveyer. 

11.. The conveyor d^finnd in claim 6 wherein said 

.»upp.>rt m-.ins furth.-r includes helical runners scoured 

« 6 9,3 9? 
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to said arms m said first and second sets and extending 
helically throughout said inner and outer paths in sup- 
porting engagement under the belt. 

12. A conveyer substantially as hereinbefore described 

with reference to and as illustrated in the accompanying 
drawing. 



DATED THIS 18 th day of DECEMBK/l, 1975. 

CAUL If, BALLEXCKR, 

Uy hia Patent At to rnoyss 
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